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@ Absorbable fastening device wKh internal locking means. 

(§) A non-metailic, bio-compatibte, sterile, surgical device 
(20) having a pair of leg members (21 , 22) joined at their proxi- 
mal ends (23). The device has an interlocking latch means (26. 
27) adjacent the joined proximal ends. 
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Absorbab]*^ Fastening Devices V7ith Internal L ocking Means 
Background of the Invention 

The present invention relates to inproved surgical devices 
made frora polymeric materials and more particularly to 
tissue fastening devices such as staples, clips and the 
like. Many of the present day fastening devices used in 
medicine and surgery are made from metals such as 
stainless steel or tantalum. For example, skin staples 
have baen used for some time now with these staples made 
from stainless steel, tantalum and the like. Similarily, 
hemostatic or ligating clips have also been made from 
similar metals. Though thtise metal devices have gained 
considerable acceptance in the case of skin staples, they 
must be removed which, in many instances, can be painful 
and requires a further operation or manipulation of the 
staple. When the metal fastenfers are used internally they 
are left in the patient and this may be disruptive in 
subsequent diagnostic imaging procedures such as x-rays, 
OAT scanning and the like. Because of the interference 
that such metal provides, they are not desirable in all 
instances. The same is true for the metal ligating or 
hemostatic clips. As substitutes and to replace these 
metallic surgical devices, there have been recently devel- 
oped a number of bio-compatible, non-metallic, surgical 
devices. Examples of such non-metallic surgical devices 
are described in EP-A-0 073 655, GB-A-2 054 026, GB-A- 
.2 054 027, and U.S. patent application No.. 349 443. • 

The surgical devices, whether they be skin staples, inter- 
nal fasteners, ligating clips or the like, should be easy 
to manipulate. That is, they should be. readily held with 
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assurance by whatever instrument is being used to apply 
them. They should be held in such a manner that the in- 
strument may be passed from nurse to surgeon, the instru- 
ment inserted, moved around and otherwise manipulated . 
5 without losing the surgical device from the instrument. 
Especially with internal surgical devices, bulk is impor- 
tant. The less material placed within the human cavity 
the less chance for adverse reactions. Not only should 
the device be non-bulky and as small as possible, but it 
. 10 is preferred it be as smooth and streamlined as possible. 
The smoother and more streamlined the device, the less 
trauma is caused and the less chance the device may be 
dislodged as it is placed. The snoother and more streams- 
lined the device, the less chance there is that the 
15 surgeon or nurse will catch a corner of a sponge or piece 
of gauze on the device when they are cleaning the surgical 
site or trying to laaintain that surgical site dry and free 
of blood. 

20 Along with these properties, the device, whether it be a 
fastener or a clip or a skin staple, must fasten and 
perform its function of either holding tissue together or 
closing the vessel or the like in a secure manner. 

25 The present invention provides a novel clip that is easy to 
manipulate: Furthermore, the new clip may be manipulated 
with great assurance. The new clip is non-bull^ and has 
smooth, stresualined curves and surfaces throughout its 
outer configuration; that is, those surfaces that will 

30 come into contact with adjacent tissue or may be contacted 
by sponges or gauzes used in and around the wound. 
Furthermore, the new clip has a secure locking mechanism 
which does not disrupt or interfere with its smooth con- 
toured curved surfaces. 
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Suiamary Of The Present Invention 

The new surgical device of the present invention is hon- 
netallic and bio-compatible. The device has an open posi- 
tion and a closed position. The device comprises a pair 
of leg members having inner surfaces disposed towards one 
another. The leg members are joined at their proximal 
ends by a hinge means. In certain embodiments of the 
present invention, the hinge means is resilient. The 
distal ends of the leg members include means for engaging 
tissue. In some embodiments of the present invention, the 
tissue engaging means are the surfaces of the legs which 
are used to clamp about a blood vessel and close the blood 
vessel. In other embodiments of the present invention r 
the distal ends of the leg members may include sharpened, 
penetrating portions v^hich actually penetrate and are 
inserted into tissue to hold tissue together. My new 
device includes an interlocking latch means diisposed 
immediately adjacent the hinge means and disposed towards 
the distal ends of the leg members; The latch means com- 
prises an engaging member which is disposed inwardly from 
the inner surface of the first leg member. This engaging 
surface is disposed in a direction towards the inner- 
surface of the second leg member. The latch means 
includes locking means disposed from the inner surface of 
the -second leg member. When the leg members are urged 
towards one another to move the clip from an open position 
to a closed position, the engaging means engages the 
locking means to secure the device in the closed position. 
In certain embodiments, the engaging means and the locking 
means may be oppositely disposed hooking members; that is, 
with one hook undercutting and hooking with an oppositely 
disposed hook. In other embodiments of the present 
invention, the engaging means may include a male member as 
the locking means with a female portion in the opposite 
leg member with the two engaging when the clip is closed. 
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In other embodiments of the device of the present 
invention, the engaging means may include stepped or 
recessed portions in one leg member and complementary 
stepped or raised portions in the opposite leg member • 
5 which interengage with each other when the clip is in the 
closed position* 

Brief Description Of The Drawings 

10 Figure 1 is a perspective view o£ a tissue fastening 

device of the present invention with the device in the 
open position; 

Figure 2 is a perspective view of the device of Figure! 
15 in a closed and locked position; 

Figure 3 is a perspective view of a henostatic clip of the 
present invention with the clip depicted in the open 
position; 

20 

Figure 4 is a perspective view of the clip of Figure 3 in 
the closed and locked position; 

Figure 5 is a view in perspective of another embodiment of 
25 a tissue fastening device in accordance with the present 
invention with the device shown in the open position; 

Figure 6 is a perspective view of the device of Figure 5 
in a closed and locked position; 

30 

Figure 7 is a view in perspective of a skin fastening 
device of the present invention with the device depicted 
in the open position; 

35 Figure 3 is a perspective view of the device of Figure 7 
with the device in the closed and locked position; 
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Figure 9 is a plan view of one type of instrument used for 
applying the surgical devices of the present invention; 
and 

5 Figure 10 is a plan view of another type of instrument for 
applying a multiplicity of the devices of the present 
invention. 

Detailed Description Of The Invention 

10 

Referring to the drawings , in Figures T and 2 there is 
shown a tissue fastening device 20 of the present Inven-* 
tion. The device comprises a pair of leg members 21 and 
22. The leg members of this embodiment are connected at a 

15 hinge portion 23 and are movable or closable about that 

hinge portion. The distal ends of the leg members termi- 
nate in tissue penetrating portions 24 and 25. These are 
sharpened pointed ends which are adapted to penetrate 
tissue. Adjacent the hinge and positioned towards the 

20 distal ends is a latch means. The latch means cbnprises 
oppositely facing hook members 26 and 27. The first hook 
member 26 or engaging means is disposed on one leg member 
and faces the opposite leg member with the hook portion 
disposed toward the hinge. The hook member 27 of the 

25 other leg member or the locking means is disposed on the 
other leg member and faces the first leg member with the 
hook portion disposed towards the distal end of the leg 
members. When the legs are rotated about the hinge means, 
the two hooks interengage each other to lock and secure 

30 the leg members together and the device in the closed 
position. Hence, in operation, it is a simple 
manipulation to insert the distal pointed end of one of 
the leg members into one piece of tissue, allow the other 
distal member to grasp adjacent tissue and then rotate the 

35 two leg members towards each other about the hinge to 
bring the tissue together and allow the device to lock 
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into position securing the tissue between the distal ends 
of the leg members. As nay be seen in the drawings, the 
device has sniooth curves and when in its closed position 
has a generally oval or eliptical shape so that irritation 
5 and traumatic effects of surrounding . tissue are kept to a 
ninimura and there are no sharp protruding or rough edges 
that night be engaged by a sponge utilized by a surgeon or 
a nurse when cleaning that area being worked on during the 
procedure. The locking means itself is hidden and secured 
10 so that the tendency to dislodge or disrupt the fastener 
is kept to a ninimura. 

In Figures 3 and 4 there is shown a heraostatic clip 30 of 
the present invention. In this embodiment, the clip con- 

15 prises a pair of leg nerabers 31 and 32 connected at their 
proximal ends by a hinge means 33. The leg members have 
innersurfaces 34 and 35 facing^each other. These inner- 
surfaces are vessel clamping surfaces. Adjacent the 
vessel' clamping surface on one leg menber 31 and disposed 

20 towards the distal end of that leg nenber is an engaging 
means which is a hook 36 having the hook portion 37 dis- 
posed towards the distal end of the leg number. Adjacent 
the hinge means on the opposite leg member 32 is a locking 
means which again is a hook 38 having the hook portion 39 

25 disposed towards the proximal end of the leg member. In 
use, the vessel clamping surfaces are placed on opposite 
sides of the vessel to be closed and the? vessel clamping 
surfaces urged towards cxie another until the two members 
engage one another and lock the clip in its closed 

30 position thus closing the vessel placed between the vessel 
clanqping surfaces. Again, as may be seen, the clip has a 
very smoothly contoured outer surface so that irritation 
and trauma of surrounding tissue is kept to a minimum and 
the chances of removal or disruption of the clip by a 

35 nurse or surgeon cleaning the wound or the surgical site 
is kept at a minimum. Due to the plastic flex properties 
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of some polyneric materials, it may be desirable to alter 
the design so that the tips of the clamping surfaces meet 
prior to locking. Additional closing force may then be 
applied to bend the leg members and pre-load the clamp 
5 surfaces in the final locked position. It should be 

pointed out that even if the hinge means 33 breaks after 
the clip has been placed, the clip will remain in the 
closed locked position by virtue of the latch means.. This 
is a considerable advantage especially when making these 

10 clips of various polymeric materials which are brittle and 
tend to fracture. It is also a considerable advantage 
with clips made from absorbable polymeric materials. With 
the absorbable polymers the higher stressed areas tend to 
be absorbed first and, hence, are the first area to break. 

15 This is the hinge area in a hemostatic clip. This config- 
uration of latch means is a major improvement in insuring 
that the polymeric types of surgical devices remain secure 
in their closed positon. 

20 Referring to Figures 5 and 6 there is shown another 

embodiment of a tissue fastening device of the present 
invention. In this embodiment, the device 40 comprises a 
pair of leg members 41 and 42 joined at their proximal 
ends by a resilient hinge 43. The distal end of each leg 

25 member terminates in a pointed sharp tissue penetrating 
means 44 and 45. On one of the leg meabers adjacent the 
hinge and disposed towards the other leg m»iber is a male 
engaging means 46. Disposed on the other leg m^ber adja- 
cent the hinge is a locking means which is a slot 47 which 

30 provides an interference fit for the male menber.. On 

closing the device about the tissue to be joined, one of 
the tissue penetrating means is inserted into one portion 
of the tissue and the opposite tissue penetrating means is 
inserted into adjacent tissue. The two leg members are 

35 urged together and the male member is pushed into the slot 
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past the narrowed opening and is held therein by the 
narrowed opening. 

In Figures 7 and 8 there is shown another fastener. In 
5 Figure 7 the fastener 50 is shown in its open position. 
The fastener comprises a pair of leg neiabers 51 and 52 
connected at a hinge means. In this embodimentr one leg 
m^ber 51 has two rigid portions 54 and 55 extending on 
opposite sides of the other leg member 52. The distal 

10 ends of the leg nesibers terminate in skin or tissue pene- 
trating means 56 and 57; that is, sharpened points. The 
rigid portions extending beyond the leg member 51 termi- 
nate in downwardly extending raised lip areas 58 and 59 • 
The opposite leg member 52 which is disposed between the 

15 two rigid portions has two depressed lip portions 60 and 
61 spaced from the distal end of the leg member. As is 
more clearly shown in Figure 8, when the two leg members 
are urged towards one another, the depressed lip portions 
60 and. 61 are engaged by the raised lip areas 53 and 59 of 

20 the opposite leg m&aher to lock the two m^bers together. 

As previously mentioned, the hinge means of the device of 
the present invention nay be resilient or non-resilient 
and, in fact, even if they are so non-resilient that upon 
25 closing they crack or break or weaken, it does not effect * 
the performance of the device. Once the devices of the 
present invention are closed, they unexpectedly remain 
secured in the closed position even if the hinge 
subsequently breaks. 

30 

As may be appreciated from the previous description, the 
distal ends of the leg m^bers which are adapted to per- 
form a surgical function may either be flat vessel clamp- 
ing surfaces so that the device may be used as a ligating 
35 or hemostatic clip or they may be sharp pointed penetrat- 
ing devices which would be used to penetrate and secure 
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tissue together. If penetrating nembers are used, the 
spacing of the penetrating members when the device is 
closed may be different depending on what tissue is to be 
joined. Also, as can be appreciated^ the latch means may 
5 include various configurations provided it is disposed 

within the confines of the device itself, Male and female 
latching members, hook latch members, and the like, may be 
used. 

10 The devices of the present invention may be constructed in 
various sizes according to their intended function. Hemo- 
static clips are typically less than 6 millimeters in 
length, about 1.5 millimeters in width and have a vessel 
clamping surface of about 2 millimeters in length; The 

15 dimensions of the clip may be reduced by about 50% for 
certain applications in microsurgery. Larger clips, for 
special hemostatic applications and other functions such 
as closures for oviducts or vas deferens may have 
dimensions of about double those of a hemostatic clip. 

20 Tissue fastening devices are typically less than about 10 
millimeters in length and about 6 millimeters in width and 
have tissue penetrating portions of 4 millimeters. These 
dimensions may also be reduced by about 50% for certain 
applications in microsurgery and may be increased for 

25 various other uses. 

The devices of the present invention are most conveniently 
molded of biologically acceptable plastic materials which 
may be absorbable or non-absorbable. Preferred absorbable 

30 polymers include homopolyraers and copolymers of glycol ide 
and lac tide and polydioxanone. Preferred non- absorbable 
polymers include nylon, polyester, and polypropylene. All 
these materials have been demonstrated to be biologically 
acceptable when used as sutures or other implantable 

35 medical devices. The devices may be also cast or machined 
from polymeric material as desired. . 

572 
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In utilizing the devices of the present invention, the 
instrunent with which the device is placed may be a single 
application instrument such as that shown in Figure 9 or a 
multiple application instrument such as that shown in 
5 Figure 10. 

Referring to Figure 9 there is shown a forceps type 
instrument 70 comprising two handle members 71 and 72 
crossing at a hinge point 73 and maintained in a normally 

10 open position by a spring 74. The handle 71 extends 

beyond the hinge ^forming jaw member 75, while the extension 
of \ ; the other handle 72 forms the opposite jaw member 76. 
A device 77 of the present invention may be picked up in 
these jaw members with the device in the open position. 

15 The device may then be placed at the desired surgical site 
and the device closed by urging the handles towards one 
another thus closing the device and locking it via its 
latch means to perform its appropriate function. If 
desired, the instrument may be a multiple applying device 

20 such as that shown in Figure 10. In this embodiment , the 
instrunent 80 includes a cartridge 81 containing a multi- 
plicity of the surgical devices 82 of the present inven* 
tion. The mechanical features in the instrument present 
individual devices to the jaws 83 of the instrument and 

25 allow the jaws to close and, hence, close and lock the 
device in place* The mechanical device then, upon the 
reopening of the jaws, presents a new device to those jaws 
for subsequent closure. The specific mechanical techni- 
ques for accomplishing this are not being discussed as 

30 they do not form any portion of the present invention. 

The configuration of the device of the present invention 
is important and very beneficial when making devices of 
absorbable polymers. In making devices from absorbable 
35 polymers, it is generally the case that the hinge area is 
stressed the greatest during the molding and manufacturing 
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Of the device. The highly stressed hinge area tends to be 
absorbed or weakened before the remainder of the clip is 
absorbed and weakened. This fact does not alter the 
efficacy of the new device because* even if the hinge 
cracks, breaks, or is weakened, the device is held and 
locked in its closed position. In prior art devices, the 
hinge is generally under tension when the clip is closed 
and hence is being forced apart so when the hinge weakens 
the device can open* Moving the hinge to this new posi- 
tion alters the secondary function of holding the device 
closed to the function of a fulcrum under compression. 

Another important aspect to placing the latch means adja- 
cent the hinge means is that it reduces transverse move- 
ment of the leg members. By placing the latch means adja- 
cent the hinge, greater divergance of the legs is allowed 
before the latch unlocks. The new devices are self inter- 
locking and have reduced unlocking because of transverse 
movement of the leg members. 

The smooth, continuous curved configurations of the new 
devices not only is important in providing improved 
performance in the surgical procedure involved but also 
allow the devices to be readily molded or otherwise 
produced simply and economically. 

Depending on the material used to make tlie new device, the 
device may be sterilized by the various well known steri- 
lization techniques; such as, heat, radiation, ethylene- 
oxide, and the like. 

Having now described the invention and certain specific 
embodiments thereof, it v;ould be readily apparent to one 
skilled in the art that many variations and modifications 
may be made to the present invention without departing 
from the spirit and scope thereof. • 
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CLAIMS 

1. A non-metallic, bio-compatible sterile, surgical 
device operable during a surgical procedure to be posi- 
tioned in a desired location and secured therein to pre- 
vent involuntarily dislodgment from said location, said 

5 device comprising: a pair of leg members adapted at their 
distal ends to perform a surgical function, said leg 
members being joined together at their proximal ends, an 
integral, interlocking latch means immediately adjacent 
the joined proximal ends and disposed towards the distal 

10 ends of the said leg members for securing the leg members 
together when said leg members are urged towards one 
another to position and secure said device in the desired 
location, said latch means being disposed totally within 
the confines of the leg members whereby when the device 

15 is secured in a desired location, the latch means is 
protected to prevent voluntarily dislodgment. 

2. A. device according to claim 1, wherein said latch 
means comprises an engaging member disposed inwardly 

20 from the inner surface of one leg member towards the 

inner surface of the other leg member, and locking means 
disposed on the inner surface of the other leg member 
adapted to co-operate with said engaging member. 

25 . 3. A non-metallic, bio-compatible, sterile, surgical 
device having an open position and a closed position, 
said device comprising: a pair of leg members having 
vessel clamping inner surfaces disposed towards one 
another, said leg members joined at their proximal ends 

30 in a hinge means, an integral, interlocking latch means 
immediately adjacent the hinge means disposed towards 
the distal ends of said leg members, said latch means 
comprising an engaging member disposed inwardly from 
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the inner surface of one leg member . towards the inner 
surface of the other leg member and locking means 
disposed from the inner surface of the other leg member 
whereby when the inner surfaces of said leg members are 
urged towards one another said engaging means engages 
said locking means to secure said device in a desired 
position. 

4. A non-metailic, bio-compatible, sterile, surgical 
device having ari open position and a closed position, 
said device comprising: a pair of leg members joined 
at their proximal ends in a hinge means, the distal 
ends of said leg member terminating in tissue penetrating 
means, interlocking latch/means disposed immediately 
adjacent said hinge means and disposed towards the 
tissue penetrating means, said latch means comprising 
an engaging member disposed inwardly from the inner 
surface of one leg member towards the inner surface of 
the other leg member and locking means disposed in 
the inner surface of the other leg member adapted to 
cooperate with said engaging member whereby when the 
leg members are urged towards one another, said 
engaging means engages said locking means to secure 
said device in the closed position. 

5. — A device according to claim 4, wherein the tissue 
penetrating means comprise sharpened points. 

6. A device according to claim 5, wherein the sharpened 
points abut one another when the device is in the closed 

* position. 

7. A device according to any one of claims 1 to 6, 
wherein the leg members are joined at their proximal 
ends by a resilient hinge portion.' 
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8. A device according to any one of claims 2 to 4 or 
any claim dependent thereon wherein the engaging member 
is a hook extending inwardly from the inner surface of 
one leg member and the locking means is a complementary 

5 hook extending inwardly from the inner surface of the 
other leg member, 

9. A device according to any one of claims 2 to 4, or 
any claim dependent thereon wherein the engaging member 

10 is a protrusion extending inwardly from the inner 

surface of one leg member and the locking means is a 
slot disposed in the inner surface of the other leg 
member* ' 

15 10. A device according to any one of claims 1 to 9 made 
from an absorbable polymeric material. 

11. A device according to claim 10, made from poly- 
dioxanone . 

20 

12. A device according to any one of claims 1 to 9, 
made from a non-r-absorbable polymeric material. 
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